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A METHOD FOR MANUFACTURING AN INK JET RECORDING HEAD 
AN INK JET RECORDING HEAD MANUFACTURED BY SUCH METHOD 
OF MANUFACTURE, AND AN INK JET RECORDING APPARATUS 
HAVING SUCH INK JET RECORDING HEAD MOUNTED THEREON 

BACKGROUND OF THE INVENTION 



Field of the Invention 

[0001] The present invention relates to a method for manufacturing an ink jet 
recording head that records by discharging recording liquid onto a recording sheet. 
The invention also relates to an Inkjet recording head manufacturing by such 
method of manufacture, and an ink jet recording apparatus having such Inkjet 
recording head mounted thereon. More particularly, the invention relates to a 
method for manufacturing an ink jet recording head, which provides an improved 
method for coating filling agent on the circumference of the recording elemental 
substrates that constitute the ink jet recording head. The invention also relates to 
an ink jet recording head manufactured by such method of manufacture, as well as 
to an ink jet recording apparatus having such ink jet recording head mounted 
thereon. 



Related Background Art 

[0002] Generally, an ink jet recording apparatus is a recording apparatus that 
records by discharging recording liquid from the discharge ports onto a recording 
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sheet. The apparatus comprises the ink jet recording head that forms recording 
Hquid droplets which are discharged from the discharge ports, and the supply 
system that supplies recording liquid to the ink jet recording head. 
[0003] The aforesaid ink jet recording apparatus is a recording apparatus of the 
so-called non-impact recording type, which makes it possible to perform a high 
speed recording on various recording media. The apparatus is also characterized in 
that it has almost no noises at the time of recording. Therefore, the apparatus ii 
widely adopted as an apparatus that carries the recording mechanism, such as 
printer, a word processor, a facsimile equipment, and a copying machine, among 
some others, 

[0004] As the typical recording method that adopts the ink jet recording apparatus, 
there is the one that uses electrothermal converting elements. This method uses 
electrothermal converting elements for the pressure chamber which is arranged in 
the vicinity of the discharge ports. With the appUcation of electric pulses that 
become recording signals provided for such elements to discharge the recording 
liquid from fine discharge ports as liquid droplets by the utilization of pressure 
exerted by bubbling (fihn boiling) of the recording liquid, hence performing the 
recording on the recording sheet. 

[0005] Here, for the aforesaid discharge method of recording liquid, there is the 
type where the recording liquid is discharged in the direction parallel to the 
substrate having the electrothermal converting elements arranged thereon (that is, 
an edge shooter). Also, there is the one where the recording liquid is discharged in 
the direction perpendicular to the substrate where the electrothermal converting 
elements are arranged thereon (that is, a side shooter). 

[0006] Fig. 1 is a view which shows the general recording elemental substrate. 
Fig. 2 is a view which shows the state where the recording elemental subsfrate 
represented in Fig. 1 is connected with a wiring substrate. 

[0007] As shown in Fig. 1 and Fig. 2, a plurality of discharge ports 2 are arranged 
on one side face of the recording elemental substrate 1 with recording elements for 
discharging recording liquid provided therefor. On the other face, the supply port 3 
is arranged open in order to supply the recording liquid to the discharge ports 2 in a 
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length almost equal to the length of the discharge port array 2. Then, the wiring 
substrate 4 is connected with the recording elemental substrate 1 by the application 
of the TAB assembling techniques or the like in order to apply the electric pulses 
for discharging the recording liquid. In this way, the recording element unit 6 is 
formed. Here, the wiring of the wiring substrate 4 is arranged on the reverse side 
thereof (not shown). 

[0008] Also, on the recording elemental substrate 1 , the sealing resin 5 is coated to 
protect the lead lines (not shown) that electrically connect the recording elemental 
substrate 1 and the wiring substrate 4 from erosion by the recording liquid, as well 
as from the breakage due to the force that may act from the outside. 
[0009] Fig. 3 is an exploded perspective view which shows one structural example 
of the conventional Inkjet recording head having the recording element unit 6 
illustrated in Fig. 2 is arranged therefor. Fig. 4 is a perspective view which shows 
the external appearance after the completion of the assembling of the ink jet 
recording head illustrated in Fig. 3. Fig. 5 is a partially enlarged view of the 
section taken along line V-V in Fig. 4. 

[0010] As shown in Fig. 3 and Fig. 4, a plurality of the recording element units 6a 
to 6c are adhesively fixed to the upper face of the supporting member 7 through the 
supporting plates 8a to 8c (also referred to below as supporting plate 8) by the 
application of the bonding resin 9a to 9c, the bonding resin 10a to 10c, and the 
bonding resin 1 la to 1 Ic. Also, on the side face of the supporting member 7, the 
wiring integration substrate 12 is fixed in order to put electric signals together for a 
plurality of wiring substrates 4a to 4c, and then, electrically connected with a 
plurality of the wiring substrate 4a to 4c. In this respect, a reference numeral 20 
designates the ink supply port. 

[0011] Thus, as shown in Fig. 4, the face of the ink jet recording head on the 
recording liquid discharge port side is filled with the seahng resin 13a on the 
supporting plate 8, the opening portion of the recording element unit 6, and the 
circumference of the wiring substrate 4 (so as not to allow the supporting plate 8 to 
be exposed), hence protecting the wiring on the reverse side of the wiring substrate 
4 from the recording liquid. 
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[0012] Also, in addition to the function that supports and fixes the wiring substrate 
4, the supporting plate 8 functions as the heat radiation member that radiates heat 
generated by the recording elemental substrate 1 . For this plate, therefore, it is 
generally practiced to use aluminum or some other material having good heat 
radiation. Consequently, as in the case of the wiring substrate 4, the supporting 
plate 8 should also be protected from the recording liquid by filling the sealing 
resin 13b on the circumference thereof 

[0013] However, the circumference of the recording elemental substrate 1 and the 
circumference of the wiring substrate 4 of the conventional ink jet recording head 
are sealed as described above in order to execute the sealing process efficiently in a 
short period of time, with the sealing resin 13a and 13b (also referred to below as 
sealing resin 13), as shown in Fig. 5. 

[0014] As a result, there is a need for securing an area between the recording 
elemental substrate 1 and the wiring substrate 4 at least in the size which may 
allow the needle of the sealing resin coating machine to enter between them. The 
outer dimension of the wiring substrate 4 should then become larger by that portion 
inevitably. 

[0015] Also, since the electric wiring pattern on the recording elemental substrate 
1 is assembled by the application of the photolithographic techniques in high 
density up to the circumferential portion of the surface thereof, there is a possibility 
that even a small chipping on the outer circumference may cause the defective 
performance. Therefore, in order to protect the exposed portion of the electric 
wiring of the recording element unit, filler is filled in the circumference thereof 
Then, it is necessary to execute this filling in good precision so that the coating 
machine is not allowed to touch the recording elemental substrate. 
[0016] Also, the sealing resin 13 is directly coated on the circumference of the 
recording elemental substrate 1 , which makes it necessary to control the coating 
amount exactly. If the coating amount is too large, the sealing resin 13 may be 
caused to spread out to the surface of the recording elemental substrate 1 or the 
wiring substrate 4. If the recording head is completed in such a state that the 
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sealing resin spreads out, it may become an obstacle when the surface of the 
recording elemental substrate 1 is cleaned after printing. 

[0017] Also, depending on the viscosity of the sealing resin 13 and the thixotropy 
thereof, a cobwebbing phenomenon may take place when the needle of the coating 
machine leaves the sealing portion. In some cases, the sealing resin 13 adheres to 
the surface of the recording elemental substrate 1 in stripes, which may also 
become an obstacle when the cleaning is made as described above. 
[0018] Also, when both sides of the recording elemental substrate 1 are sealed 
almost simultaneously, the air should remain to reside inevitably on the reverse 
side of the connecting portion (that is, the portion where the sealing resin 5 is 
applied) between the recording elemental substrate 1 and the wiring substrate 4. 
The bubbles of the air thus residing tend to escape extemally by breaking the layer 
of the sealing resin 13 or to stay on the inner side. If they escape extemally, holes 
are formed in the layer of the sealing resin 13, which results in sealing defects. 
Further, if the bubbles are broken, the surface of the recording elemental substrate 
1 may be stained by the adhesion of the sealing resin 13. 
[0019] Also, if the bubbles remain on the inner side, the reverse side of the 
connecting portion (that is, the portion where the sealing resin 5 is applied) 
between the recording elemental substrate 1 and the wiring substrate 4 becomes 
hollow. Thus, there is a possibility that the wiring of the wiring substrate 4 is 
eroded by the recording liquid that may enter the reverse side of the wiring 
substrate 4 from such portion that may become hollow. 

[0020] Therefore, it is ideal to adopt a coating method which does not allow any 
bubbles to remain on the reverse side of the connecting portion (that is, the portion 
where the sealing resin 5 is applied) between the recording elemental substrate 1 
and the wiring substrate 4. Then, if the sealing resin 13 is coated directly on the 
circumference of the recording elemental substrate 1 , it is necessary to control the 
timing, the amount, and the coating frequency when one side of the sealing 
portions of the recording elemental substrate 1 is coated and the other side thereof 
is coated as the case may be. 
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[0021] However, if the coating timing, amount, and frequency should be 
controlled appropriately as described above, there is a fear that the time required 
for the sealing process is inevitably increased to a considerable extent. 
[0022] Conventionally, therefore, there is still a room for improvement as to the 
satisfactory control of the appropriate filling amount in order to execute the filling 
of the filler in good precision when the filler is filled on the circimiference of the 
recording elemental substrates as has been discussed above. 

SUMMARY OF THE INVENTION 
[0023] With a view to solving the problems encountered in the conventional art, 
the present invention is designed. It is an object of the invention to provide a 
method for manufacturing an Inkjet recording head capable of filling the filler in 
good precision, while controlling the amount of filler appropriately when the filler 
is filled on the circumference of the recording elemental substrates, and also, to 
provide an ink jet recording head thus manufactured, as well as an ink jet recording 
apparatus having such ink jet recording head mounted thereon. 
[0024] Also, in order to solve the problems encountered in the conventional art, it 
is another object of the present invention to improve the structure in which the 
sealing resin is filled on the circumference of the recording elemental substrates in 
order to eliminate any electrical and structural defects, and at the same time, to 
shorten the time required for the manufacturing process, while giving more 
fi-eedom in designing the recording head, hence providing a method for 
manufacturing at lower costs an ink jet recording head having higher print quality 
and reliability, as well as an Inkjet recording head thus manufactured, and an ink 
jet recording apparatus having such ink jet recording head mounted thereon. 
[0025] In order to achieve the aforesaid objects, a method for manufacturing an 
Inkjet recording head, an ink jet recording head, and an Inkjet recording apparatus 
are structured as follows in accordance with the present invention: 

(1) A method for manufacturing an ink jet recording head, which is 
provided with a recording elemental substrate having a discharge port group for 
discharging ink, an electric wiring substrate electrically connected with the 
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recording elemental substrate, and a supporting member for holding and fixing the 
recording elemental substrate and the electrical wiring substrate, comprises the 
following steps of: 

injecting thermohardening filler into a filler retaining portion 
communicated with the sealing area requiring sealing; 

filling the area with the thermohardening filler injected into the filler 
retaining portion by heating the filler to flow; and 

hardening the filled thermohardening filler . 

(2) An ink jet recording head used for the method for manufacturing an ink 
jet recording head, which is provided with a recording elemental substrate having a 
discharge port group for discharging ink, an electric wiring substrate electrically 
connected with the recording elemental substrate, and a supporting member for 
holding and fixing the recording elemental substrate and the electrical wiring 
substrate, comprises a filler retaining portion communicated with the sealing area 
for which sealing is required. 

(3) An ink jet recording apparatus, which is provided with a carriage 
mounting on it the ink jet recording head having a recording elemental substrate 
provided with a discharge port group for discharging ink, an electric wiring 
substrate electrically connected with the recording elemental substrate, and a 
supporting member for holding and fixing the recording elemental substrate and 
the electrical wiring substrate, and which further comprises a filler retaining 
portion communicated with the area (sealing area) for which sealing is required. 
[0026] With the structure thus arranged in accordance with the present invention, 
the sealing resin is not coated directly on the circumference of the recording 
elemental substrate. As a result, there is no need for securing the space required to 
allow the needle of the sealing resin coating machine to enter on the circumference 
of the recording elemental substrates that become the sealing areas, nor between 
the adjacent recording elemental substrates, hence making it possible to make the 
outer dimension of the wiring substrates smaller to that extent. 

[0027] Also, it becomes easier to control the coating amount, because the sealing 
resin is not coated directly on the circumference of the recording elemental 
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substrate, particularly on the electrode portion, and then, the coating amount rarely 
changes abruptly. 

[0028] Also, no cobwebbing phenomenon takes place when the needle of the 
coating machine leaves the sealing location, because the sealing resin is not coated 
directly on the circumference of the recording elemental substrate, thus making it 
possible to prevent the sealing resin from adhering to the surface of the recording 
elemental substrate. 

[0029] Also, there is no need for the needle of the coating machine to approach 
directly the circumference of the recording elemental substrate when the sealing 
resin is coated. As a result, it becomes possible to eliminate any possibility that 
chipping occurs on the outer circumference of the recording elemental substrate. 
[0030] Also, it becomes unnecessary to control the coating timing of the sealing 
resin between the sealer coating location on one side of the recording elemental 
substrates and that on the opposite side. As a result, the time required for the 
coating process can be shortened. 

[0031] Also, the filler retaining portion is arranged to be communicated with the 
vicinity of the center of the reverse side where the recording elemental substrate 
and the wiring substrate are electrically connected. Thus, the sealing resin is filled 
beginning with such portion to avoid the presence of residual bubbles. 
[0032] Also, with the supporting substrate being inclusively arranged between the 
recording elemental substrate and the supporting member, it becomes possible to 
fill the filler through a plurality of communication holes by only one coating with 
the provision of the plurality of the holes which are communicated from the filler 
retaining portion to the sealing area. In this manner, the time required for the 
filling process can be shortened. 

[0033] As described above, in accordance with the present invention, it is possible 
to provide a highly reliable high print quahty Inkjet recording head at lower costs 
without electrical and structural defects. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0034] Fig. 1 is a view which shows the general recording elemental substrate. 
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[0035] Fig. 2 is a view which shows the state where the recording elemental 
substrate represented in Fig. 1 is connected with a wiring substrate, 
[0036] Fig. 3 is an exploded perspective view which shows one structural example 
of the conventional recording head having the recording element unit represented 
in Fig. 2 arranged therefor. 

[0037] Fig. 4 is a perspective view which shows the outer appearance of one 
structural example of the conventional ink jet recording head having the recording 
element unit represented in Fig. 2 arranged therefor after the completion of the 
assembling. 

[0038] Fig. 5 is a partially enlarged view which shows the section taken along line 
V-V in Fig. 4 illustrating one structural example of the conventional ink jet 
recording head having the recording element unit represented in Fig. 2 arranged 
therefor after the completion of the assembling. 

[0039] Fig. 6 is a partially enlarged view which shows the structure of a recording 
head in accordance with a first embodiment of the present invention. 
[0040] Fig. 7 is a view which illustrates the recording elemental substrate used for 
the recording head represented in Fig, 6. 

[0041] Fig. 8 is an exploded perspective view which shows the recording head 
represented in Fig. 6. 

[0042] Fig. 9 is a view which illustrates the coupling of the recording elemental 
substrate and the tank holder unit of the recording head shown in Fig. 6. 
[0043] Fig. 10 is a view which shows the entire body of the recording head 
represented in Fig. 6, 

[0044] Fig. 1 1 is a view which illustrates the viscous property of the 
thermohardening filler used for the present embodiment. 

[0045] Fig. 12 is an exploded perspective view which shows the structure of the 
Inkjet recording head in accordance with a second embodiment of the present 
invention. 

[0046] Fig. 13 is a perspective view which shows the outer appearance of the 
structure of the Inkjet recording head in accordance with the second embodiment 
of the present invention. 
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[0047] Fig. 14 is the structural view which shows the reverse side and the inner 

part of the head that represents the structure of the ink jet recording head in 

accordance with the second embodiment of the present invention. 

[0048] Fig. 15 is an exploded perspective view which shows the structure of the 

Inkjet recording head in accordance with a third embodiment of the present 

invention. 

[0049] Fig. 16 is a perspective view which shows the outer appearance of the 
structure of the ink jet recording head in accordance with the third embodiment of 
the present invention. 

[0050] Fig. 17 is the structural view which shows the reverse side and the inner 
part of the head that represents the structure of the ink jet recording head in 
N accordance with the third embodiment of the present invention. 

[0051] Fig. 18 is an exploded perspective view which shows the structure of the 
ink jet recording head in accordance with a fourth embodiment of the present 
invention. 

[0052] Fig. 19 is a perspective view which shows the outer appearance of the 
structure of the Inkjet recording head in accordance with the fourth embodiment of 
the present invention. 

[0053] Fig. 20 is the structural view which shows the reverse side and the inner 
part of the head that represents the structure of the ink jet recording head in 
accordance with the fourth embodiment of the present invention. 
[0054] Fig. 21 A is a plan view which shows a part of the laminated state of the 
elements that constitute the recording element unit represented in accordance with 
the first embodiment of the present invention; Fig. 21B is a cross-sectional view 
taken along line 21B-21B in Fig. 21 A; and Fig. 21C is a cross-sectional view taken 
along line 21C-21C in Fig. 21 A. 

[0055] Fig. 22 A is a plan view which shows a part of the filling state of a first 
filler for the recording element unit represented in accordance with the first 
embodiment of the present invention; Fig. 22B is a cross-sectional view taken 
along line 22B-22B in Fig. 22A; and Fig. 22C is a cross-sectional view taken along 
line 22C-22C in Fig. 22A. 
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[0056] Fig. 23 A is a plan view which shows a part of the state after the first filler 
has flown, and then, after a second filler is filled and sealed for the recording 
element xxnit represented in accordance with the first embodiment of the present 
invention; Fig. 23B is a cross-sectional view taken along line 23B-23B in Fig. 23 A; 
and Fig. 23C is a cross-sectional view taken along line 23C-23C in Fig. 23 A; and 
Fig. 23D is a cross-sectional view taken along line 23D-23D in Fig. 23 A. 
[0057] Fig. 24 is a view which schematically shows the structure of the 
manufacturing apparatus used for the first embodiment in accordance with the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0058] Hereinafter, with reference to the accompanying drawings, the 
embodiments are described in accordance with the present invention. 

/ 

(First Embodiment) 

[0059] Fig. 6 is a partially enlarged view which shows the structure of a recording 
head in accordance with a first embodiment of the present invention. Fig. 7 is a 
view which illustrates the recording elemental substrate used for the recording head 
represented in Fig. 6. 

[0060] Also, Fig. 8 is an exploded perspective view which shows the recording 
head represented in Fig. 6. Fig. 9 is a view which illustrates the coupling of the 
recording elemental substrate and the tank holder unit of the recording head shown 
in Fig. 6. Then, Fig. 10 is a view which shows the entire body of the recording 
head represented in Fig. 6. 

[0061] In accordance with the present embodiment, the recording head 1001 is a 
recording head of the bubble jet side shooter type which records by use of the 
electrothermal converting elements that generate thermal energy for the creation of 
film boiling in accordance with electric signals. 

[0062] The recording head 1001 is formed by the recording element unit 1002 and 
the tank holder unit 1003 as shown in Fig. 9. The recording element unit 1002 is 
provided with the filler retaining portion 1311 confinuously connected to the gap 
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with the recording elemental substrate arranged in parallel. Then, the structure is 
arranged to heat the thermal hardening filler retained in the filler retaining portions 
so as to fill it on the circumference of the recording elemental substrate, hence 
protecting the electrically connecting portion from erosion by ink, as well as from 
the external shocks that may be caused. 

[0063] Also, as shown in the exploded perspective view in Fig. 8, the recording 
element unit 1002 comprises the recording elemental substrate 1100, a first plate 
1200, an electric wiring substrate 1300, and a second plate 1400. Then, the tank 
holder unit 1003 comprises a tank holder 1500, a liquid flow path formation 
member 1600, filters 1700, and sealing rubbers 1800. 

[0064] For the recording head thus structured, the description will be made of the 
entire body thereof, while briefly describing those structural members. 
[0065] At first, the description will be made of the recording element unit in 
accordance with the present embodiment. 

[0066] Fig. 7 is a partially broken perspective view which illustrates the structure 
of the recording elemental substrate 1100. 

[0067] The recording elemental substrate 1 100 is an Si substrate 1101 of 0.5 mm 
to 1 mm thick, for example, which forms a thin film. 

[0068] Also, there are formed the two ink supply ports 1 102 serving as ink flow 
paths of two colors, each having a through opening in the form of an elongated 
groove. On both sides of each ink supply port 1 102, each one line of the 
electrothermal converting elements 1 103 is arranged in zigzag. The electrothermal 
converting elements 1 103, and the electric wires of Al or the like which supply 
electric power to the electrothermal converting elements 1 1 03 are formed by the 
application of the film formation technologies and techniques. 
[0069] Also, for the electrode unit 1 104 arranged for supplying electric power to 
the electric wiring, the bumps 1 105 of Au or the like are provided by means of 
plating or wire bonding by patterning, which performs the ball electrode formation 
(the formation of stud bumps). 

[0070] Each of the ink supply ports 1 1 02 is formed by means of anisotropic 
etching which utilizes the crystalline orientation of the Si substrate 1101. If the 
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crystalline orientation <1 1 1> exists on the wafer surface <100> in the thickness 
direction, the etching advances at an angle of approximately 54.7** with the alkaline 
(KOH, TMAH, hydrazine, or the like) etching. 

[0071] Using this method the etching is performed for a desired depth. 
[0072] Also, on the Si substrate 1101, there are formed by means of the 
photolithographic techniques the ink flow path walls 1 106 which form the ink flow 
paths communicated with the bubbling chamber 1 109 each having the 
electrothermal converting element 1103 therein, and the discharge ports as well. 
Thus, two lines of discharge port groups 1 108 are formed corresponding to ink of 
two colors. 

[0073] Also, the electrothermal converting elements 1 103 are arranged to face the 
discharge ports 1 107, respectively. The ink which is supplied from each ink supply 
port 1 102 is discharged by the action of film boiling. 

[0074] For the present embodiment, by use of the three recording elemental 
substrates 1 100a, 1 100b, and 1 100c as shown in Fig. 6 and Fig. 8, the six discharge 
port groups llOSBk, 1108LC, 1108LM, 1108C, 1108M, and 1108Y are provided 
corresponding to ink of six colors (black:Bk, Ught cyan:LC, light magenta:LM, 
cyaniC, magenta:M, and yellow:Y), respectively. 

[0075] Then, as shown in Fig. 8, the first plate 1200 is formed by alumina (AI2O3) 
material of 0.5 to 10mm thick, for example. Here, the material of the first plate 
1200 is not necessarily limited to alumina. It may be possible to form this plate 
with the material having the same linear expansion rate as that of the material used 
for the recording elemental substrate 1 100, and also, having the heat conductive 
ratio equal to or more than that of the material used for the recording elemental 
substrate 1100. 

[0076] The material of the first plate 1200 may be either one of silicon (Si), 
aluminum nitride (AIN), zirconium, silicon nitride (Si3N4), silicon carbide (SiC), 
molybdenum (Mo), and tungsten (W). 

[0077] For the first plate 1200, the six ink supply ports 1201 are formed on the 
recording elemental substrate 1 100 at the same pitches in order to supply ink of six 
colors. The six ink supply ports 1 102, each two of them being formed respectively 
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for the three recording elemental substrates 1 100a, 1 100b, and 1 100c, correspond 
to the six ink supply ports 1201 of the first plate 1200, respectively. Then, as 
shown in Fig. 6, the six discharge port groups 1 108Bk, 1 108LC, 1 108LM, 1 108C, 
1 108M, and 1 108Y, which are formed in pairs, respectively, for the three recording 
elemental substrates 1 100a, 1 100b, and 1 100c, are adhesively fixed to the first 
plate 1200 in good positional precision so that the pitches Pa, Pb, Pc, Pd, and Pe 
are all made equal. 

[0078] The first bonding agent 1202 used for the adhesive fixation is coated on the 
first plate 1200 almost in the shape of the recording elemental substrate, but it is 
coated with care so that no air passage is created between the adjacent ink supply 
ports. 

[0079] The first bonding agent 1202 should desirably be one, for example, that has 
a lower viscosity and a thinner adhesive layer to be formed on the contact surface, 
and fiirther, it should have a comparatively high hardness and resistance to ink. 
[0080] It is desirable to adopt a thermohardening bonding agent having epoxy 
resin as its main component for the first bonding agent 1202, for example, and the 
thickness of the adhesive layer should be 50 |am or less. 
[0081] The electric wiring substrate 1300 is to apply electric signals to the 
recording elemental substrates 1 100 to make ink discharge possible. This substrate 
comprises the opening portions through which the recording elemental substrates 
1 100 are incorporated; the electrode terminals (not shown) corresponding to the 
electrodes 1 104 of each recording elemental substrate 1 100; and the external signal 
input terminal 1301 positioned at the end portion of the wiring for the reception of 
the electric signals from the apparatus main body. 

[0082] The electric wiring substrate 1300 and the recording elemental substrates 
1 100 are electrically connected. The connecting method thereof, for example, is 
such that the thermohardening bonding resin (not shown) is coated between the 
electrodes 1 104 of each recording elemental substrate 1 100 and the electrode 
terminal of the electric wiring substrate 1300, and after that, the electrodes 1 104 of 
the recording elemental substrate 1 100 and the electrode terminal of the electric 
wiring substrate 1300 are heated together imder pressure by use of the heating tool 
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so as to harden the thermohardening bonding resin, and that the electrodes 1 104 
and the electrode terminal are electrically connected together. Also, as the thermo- 
hardening bonding resin, an anisotropic conductive bonding agent that contains 
conductive particles may be used in the same manner as described above. 
[0083] For the structure of the present embodiment, it is possible to electrically 
connect the electrodes 1 104 of the recording elemental substrates 1 100 and the 
gold-plated electrode terminal of the electric wiring substrate 1300 desirably by 
heating imder pressure at a temperature of 170 to 250°C with an anisotropic 
conductive bonding film formed by a bonding agent whose main components are 
conductive nickel particles of 2 to 6 jim diameter per particle, and epoxy resin, for 
example. 

[0084] As the material of the electric wiring substrate 1300, a flexible wiring 
substrate having a wiring of a double-layered structure is used, for example, and 
the surface layer thereof is covered by a resist film. 

[0085] Also, on the reverse side of the extemal signal input terminal 1301, the 
reinforced plate 1303 is adhesively bonded to improve the flatness of the extemal 
signal input terminal 1301 portion. For the reinforced plate 1303, a heat resistive 
material, such as 0.5 to 2 mm epoxy glass, aluminum is used, for example. 
[0086] The second plate 1400 is formed by the alimiina (AI2O3) material of 0.5 to 
1 .0 mm thick, for example. Here, the material of the second plate is not necessarily 
limited to alumina. It may be possible to form this plate with a material that has 
the same linear expansion rate as that of the recording elemental substrate 1 100 and 
the first plate 1200, and also, that has a heat conductive ratio equal to or more than 
that of those members. Then, the second plate 1400 is configured to provide an 
opening portion that is larger than the outer dimensions of the recording elemental 
substrate 1 100 adhesively fixed to the first plate 1200. 

[0087] Also, the second plate is bonded to the first plate 1200 by use of the second 
bonding agent 1203 so that the recording elemental substrate 1 100 and the electric 
wiring substrate 1300 are electrically connected on the plane, and the reverse side 
of the electric wiring substrate 1300 is adhesively fixed by use of the third bonding 
agent 1306. 
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[0088] Also, at the same time that the electric wiring substrate 1300 is bonded to 
the second plate 1400, it is folded on one side face of the first plate 1200 and the 
second plate 1400 as shown in Fig. 4. Then, it is bonded to the side face of the first 
plate 1200 by use of the third bonding agent 1306. For the second bonding agent 
1203, one that has a low viscosity with a thin bonding layer formed on the contact 
surface, and also, has resistance to ink may be used. Also, for the third bonding 
agent 1306, a thermohardening bonding film of 10 to 100 \xm thick, whose main 
component is epoxy resin, is used, for example. 

[0089] The electrically connected portion between the recording elemental 
substrates 1 100 of the recording element unit 1002 and the electric wiring substrate 
1300 is filled with the first filler and the second filler so as to protect the 
electrically connected portion from erosion and the external shocks. 
[0090] The structure of the circumference of the recording elemental substrate 
1 100 is formed, as shown in Fig. 8, by the second plate 1400 which is adhesively 
fixed to the first plate 1200 in a shape as if to form a dam thereon, and then, the 
recording elemental substrate 1 100 is adhesively fixed to the interior of the dam 
thus configured. 

[0091] Now, Fig. 21 A is a plan view which shows schematically a part of the 
structure of the members combined in this manner. Fig. 2 IB is a cross-sectional 
view taken along line 21B-21B in Fig. 21 A. Fig. 21 C is a cross-sectional view 
taken along line 2 1 C-2 1 C in Fig. 2 1 A. 

[0092] As shown in Figs. 21A to 21C, the second plate 1400 is laminated on the 
first plate 1200, and the recording elemental substrate 1 100 is laminated above 
them. Then, the opening portion is formed to enable the recording elemental 
substrate 1 100 to be exposed. Then, the electric wiring substrate 1300 is further 
laminated with the electric wiring 1314 being formed on the reverse side of the 
aforesaid opening portion. (Here, in Fig. 21 A, the electric wiring 1314 is 
represented as if to exist on the surface of the electric wiring substrate 1300 in 
order to make the arrangement readily understandable. In practice, however, the 
electric wiring is arranged on the reverse side as described earlier.) In this respect, 
the terminals 1314 provided for the electric wiring substrate 1300 are arranged to 
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face the electrodes 1 104 provided for the recording elemental substrate 1 100. The 
positioning here is made when the electric wiring substrate 1300 is laminated on 
the recording elemental substrate 1 100. 

[0093] In this state, as shown in Figs. 2 IB and 21C, the filler retaining portion 
1311 and the gap region 1315 where the filler (1312) is filled are still hollow 
portions. Then, the filler retaining portion 1311 serves as the filler injection port 
for filling the gap region 1315 with the filler. 

[0094] The recording element unit 1002 thus formed by lamination is mounted on 
the work fixing stage 1704 of the manufacturing apparatus (see Fig. 24) which will 
be described later. Then, the filler is filled. 

[0095] There are two kinds of fillers used for the present embodiment, that is, the 
first filler 1312 which is filled fi*om the filler retaining portion 1311 to fill the gap 
region 1315 therewith, and the second filler 1308 (see Fig. 9) which is used to 
secure the connection between the electric wiring 1314 of the electric wiring 
substrate 1300 and the electrodes 1 104 of the recording elemental substrate 1 100, 
and then, to seal the exposed tip portions of the electric wiring 1314. 
[0096] The first filler 1312 used for the present embodiment is one which has 
good permeability, such as a flip-chip under filler used for assembling bare chips, 
because the gap between recording elements is set at 30 to 300 |am, for example. 
More specifically, the filler is the flip-chip under filler whose main component is 
epoxy resin. The viscosity of the first filler 1312, that is, the thermohardening 
filler (the flip-chip under filler) is 50 poise at room temperature, but it is 
characterized in that the viscosity is lowered to 15 poise or less when heated to a 
temperature of 40 to 70°C. Therefore, when the filler is filled, the first filler 1312 
is filled in the filler retaining portion 1311 in an appropriate amount, while the first 
plate 1200 of the recording element unit 1002 mounted on the manufacturing 
apparatus is being heated to a temperature of 40 to 70^0, and then, after that, the 
filler is left intact for a period of approximately 3 to 10 minutes until the vmder 
filler is permeated on the entire circumference of the recording elemental substrate. 
In this respect, Fig. 1 1 shows the viscous characteristics of the thermohardening 
filler used for the present embodiment. 
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[0097] Also, the second filler 1308 used for the present embodiment contains 
almost the same components as the under filler with a higher viscosity, but its 
flowability is lower. 

[0098] Now, hereunder, the description will be made of the method of 
manufacture briefly sequentially. 

[0099] With reference to Fig. 24, the recording element unit 1002 thus laminated 
and assembled is fixed to the work fixing stage 1704. The filling of the filler in 
this recording element unit is then executed in such a manner that the moving arm 
1701, the moving arm 1702, and the moving arm 1703 of the manufacturing 
apparatus shown in Fig. 24 are positioned, while moving, respectively, in the X 
axial direction, the Y axial direction, and the Z axial direction, and that, as shown 
in Fig. 22A and Fig. 22B, the first filler 1312 is filled in the filler retaining portion 
1311 by being pushed out fi-om the filler container 1705 by means of air supplied 
under pressure by the pressure device 1708. At this juncture, as shown in Fig. 23C, 
the first filler 1312 flows around to fill the gap between the recording elemental 
substrates. 

[0100] Here, in the filling process of the first filler 1312, the temperature is 
adjusted for the work fixing stage 1704 on which the recording element unit 1002 
is mounted to be worked on. The temperature of the first plate 1200 is then 
adjusted to 40*^0 to 70°C. As a result, the viscosity of the first filler 1312 is 
lowered. Thus, being left intact for a period of 3 to 10 minutes, the filler flows 
fi-om the filler retaining portion 1311 into the gap region 1315. Then, as shown in 
Fig. 23 A and 23B, most of the first filler 1312 in the filler retaining portion 1311 
does not remain in it any longer. Most of it moves into the gap region 1315 which 
is now filled with the first filler 1312. 

[0101] After that, the second filler 1308 which is made of almost the same 
components with a higher viscosity, but which has a lower flowability, is coated so 
that the electric wiring portion 1314 of the opening portion of the electric wiring 
substrate 1300 positioned on the surface of the recording elemental substrate 1 100 
is not allowed to be exposed, in order to secure the connections of wiring. 
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[0102] The various controls of the manufacturing apparatus described above are 
performed by a control device designated by a reference numeral 1 709 (see Fig. 
24), 

[0103] When the filling of the first filler 1312 and the second filler 1308 is 
completed, the recording element unit 1002, that is, the work object, is removed 
fi"om the stage 1704. Then, the work object thus removed is put into the oven to 
obtain the thermohardening treatment for the two kinds of fillers simultaneously at 
a temperature of 80 to 150**C for a period of 2 to 5 hours. 

[0104] Here, the target amount of the first filler to be used is the amount to fill up 
the electric wiring completely on the reverse side of the electric wiring substrate 
1300. However, the smaller the amount of the first filler that may remain in the 
filler retaining portion 1311 in the state afl:er the thermohardening treatment, the 
better, because the recording elemental substrate 1 100 is weaker against the 
extemal force that acts in the direction in which the filler retaining portion 1311 is 
arranged, that is, the extemal force which acts perpendicular to the longitudinal 
direction of the ink supply port 1 102. 

[0105] In accordance with the present embodiment, it is possible to obtain the 
preferable filling condition by making the thickness of the remaining first filler 
approximately 1/3 or less the thickness of the recording elemental substrate 1100. 
Also, as to the coating amount of the second filler 1308, it is better to make the 
height of the filler as low as possible, because the gap between the discharge port 
surface of the recording elemental substrate 1 100 and a recording sheet depends on 
the height of the filler, and the print quality is ultimately affected by such gap . 
[0106] The electric wiring substrate 1300 of the recording element unit 1002 thus 
structured is configured to match the shape of the holder unit 1003. Further, the 
required forming is executed then. 

[0107] Now, the description will be made of the tank holder unit. 
[0108] The tank holder 1500 shown in Fig. 8 is formed by resin molding, for 
example. Here, it is desirable to use a resin material having glass filler of 5 to 40% 
mixed in it so as to enhance the forming robustness thereof 
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[0109] The tank holder 1500 is to hold an ink tank detachably. Also, this holder is 
one of the structural parts of the tank holder unit 1003 that forms the ink flow paths 
1501 to guide ink from the ink tank to the recording element unit 1002. With the 
flow path formation member 1600 being fused to it by means of ultrasonic waves, 
the ink flow paths 1501 are formed. 

[0110] Also, the filter 1700 is bonded by heat welding to the joint (not shown) 
which is coupled with the ink tank in order to prevent any extemal dust particles 
from entering the ink tank. Further, the sealing rubber 1800 is installed in order to 
prevent ink from being evaporated from the joint portion. 

[0111] Now, the description will be made of the structure with which to join the 
recording head unit to the tank holder unit. 

[0112] As described earlier in conjunction with Fig. 9, the recording head 1001 is 
structured by coupling the recording head unit 1002 with the tank holder unit 1003. 
This structure is as follows: 

[0113] The ink supply ports (the ink supply ports 1201 of the first plate 1200) of 
the recording element unit 1002 and the ink supply ports (the ink supply ports 1601 
of the flow path formation member 1600) of the tank holder unit 1003 are 
adhesively fixed by the application of the fourth bonding agent 1602 so that they 
are communicated with each other. 

[0114] Also, several locations, in which the recording element unit 1002 and the 
tank holder unit 1003 are bonded other than those ink supply port portions, are 
adhesively fixed by the application of the fifl:h bonding agent 1603. Both the 
fourth bonding agent 1602 and the fifth bonding agent 1603 are resistive to ink, 
and are able to be hardened at room temperature. Further, it is desirable that these 
bonding agents are flexible so as to withstand the linear expansion differential 
between different kinds of materials. For the present embodiment, a silicone 
bonding agent of a hygroscopic hardening type is used, for example. 
[0115] Also, the fourth bonding resin 1 602 and the fifth bonding resin 1 603 may 
be the same bonding agent without any problem. Also, when the recording 
element unit 1002 is bonded to the tank holder unit 1003 by use of the fourth 
bonding agent 1602 and the fifth bonding agent 1603, the recording element unit 
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1002 is positioned and fixed by use of the sixth bonding agent 1604. For the sixth 
bonding agent 1604, it is desirable to use the bonding agent which can be hardened 
instantaneously. For the present embodiment, an ultraviolet hardening bonding 
agent is used. Here, however, any other bonding agent may be adopted. 
[0116] Also, the extemal signal input terminal 1301 portion of the recording 
element unit 1002 is positioned and fixed by the terminal positioning pin 1515 
(two locations) and the terminal positioning hole 1309 (two locations) to one side 
face of the tank holder 1500. The fixing method is, for example, such that the 
terminal coupling pins 1515 arranged for the tank holder 1500 are allowed to fit 
into the terminal coupling holes 1310 arranged for the circumference of the 
extemal signal input terminal 1301 of the electric wiring substrate 1300, and that 
the terminal coupling pins 1515 are thermally welded for fixation. Here, however, 
any other fixing means may be usable. 

[0117] With the ink jet recording head of the present embodiment thus structured, 
the filler is filled on the circumference of the recording elemental substrate by 
heating the thermohardening filler retained in the filler retaining portion. As a 
result, there is no need for directly coating it between the adjacent recording 
elemental substrates, hence making it possible to execute good filling even in a 
case where the gap between the recording elemental substrates is as narrow as 30 
[im. Therefore, the side of the electric wiring substrate can be made smaller. Also, 
there is no possibility that the filler coating machine is allowed to be in contact 
with the recording elemental substrate other than at the location where it is adjacent 
to the filler retaining portion. 

[0118] Consequently, it is possible to provide a compact ink jet recording head 
which is highly reliable in the electrical performance thereof. 

(Second Embodiment) 

[0119] Fig. 12, Fig. 13, and Fig. 14 are views which illustrate the structure of the 
Inkjet recording head in accordance with a second embodiment of the present 
invention. Fig. 12 is an exploded perspective view. Fig. 13 is a perspective view 
which shows the outer appearance thereof after the completion of assembling. Fig. 
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14 is a view which illustrates the reverse side of the head and the inner structure 
thereof. 

[0120] As shown in Fig. 12, Fig. 13, and Fig. 14, the recording head of the present 
embodiment comprises a plurality of recording elemental substrates la to Ic each 
having a plurality of discharge ports 2 provided with recording elements, 
respectively, for discharging recording liquid, and the opening portions in which 
the recording elemental substrates la to Ic are incorporated, respectively. Then, by 
means of the TAB assembling or the like, the head is connected with each of the 
recording elemental substrates la to Ic which are incorporated in the opening 
portions. 

[0121] The recording head comprises the wiring substrates 4a to 4c for 
transmitting electric signals to each of the recording elemental substrates la to Ic 
for discharging recording liquid; the sealing resin 5 to protect the lead lines that 
connect the recording elemental substrates la to Ic with the wiring substrates 4a to 
4c, respectively, from erosion by recording liquid or breakage due to the force that 
may be exerted from the outside; the supporting member 7 that bonds and fixes the 
recording elemental substrates la to Ic by use of the bonding resins 9a to 9c; and 
the supporting plates 8a to 8c having opening portions through which the recording 
elemental substrates la to Ic are in contact with the supporting member 7, which 
bond and fix the wiring substrates 4a to 4c by use of the bonding resins 1 la to He; 
the bonding resins 10a to 10c which hold and fix the supporting plates 8a to 8c to 
the supporting member 7; and the wiring integration substrate 12 which arranges 
electric signals together for the wiring substrates 4a to 4c. 

[0122] In this respect, the supporting member 7 is provided with the injection port 
16 for filling the sealing resin 13 on the circumference of the recording elemental 
substrates la to Ic from the reverse side thereof. 

[0123] Now, hereunder, the description will be made of the method for assembling 
the ink jet recording head which is structured as described above. 
[0124] At first, the heat generating resistive layer, the wiring, and others are 
pattemed on a sihcon wafer by the application of photolithographic techniques. 
Then, the nozzle walls and discharge ports 2 are formed by the photosensitive 
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resin. Subsequently, by means of anisotropic etching, sand blasting, or the like, the 
recording liquid supply port 3 is formed. After that, the outer shape is formed by 
cutting to form the recording elemental substrates la to Ic. 
[0125] Then, each of the recording elemental substrates la to Ic is electrically 
connected with each of the wiring substrates 4a to 4c by means of the TAB 
assembling techniques or the like, and the sealing resin 5 is coated on the electric 
signal input terminals on the recording elemental substrates la to Ic side, and also, 
on the lead lines on the wiring substrates 4a to 4c side, which are used for the 
electric connection. 

[0126] Then, the supporting plates 8a to 8c, the contour and opening of which are 
formed by a press and cutting process using aluminum or another material having 
good heat radiation, are bonded to the supporting member 7 by the application of 
bonding resin 10a to 10c. 

[0127] After that, each of the recording elemental substrates la to Ic is adhesively 
fixed to the supporting member 7 by use of the bonding resins 9a to 9c, 
respectively. Also, each of the wiring substrates 4a to 4c is adhesively fixed to the 
supporting plates 8a to 8c by use of the bonding resins 1 la to 11c, respectively. In 
this manner, the recording element units 6a to 6c formed by the recording 
elemental substrates la to Ic and the wiring substrates 4a to 4c are fixed to the 
structural body of the Inkjet recording head formed by the supporting member 7 
and the supporting plates 8a to 8c. 

[0128] Then, the wiring substrates 4a to 4c are electrically connected with the 
wiring integration substrate 12, and the wiring integration substrate 12 is held and 
fixed to the supporting member 7 by the method of bonding, heat clamping, or the 
like. 

[0129] Subsequently, using the injection ports 16a to 16f arranged for the 
supporting member 7 the sealing resin 13 is filled on the circumference of each of 
the recording elemental substrates la to Ic from the reverse side of the supporting 
member 7. 

[0130] The sealing resin filled into the injection ports 16a to 16f has the same 
property as the filler described in accordance with the first embodiment. After the 
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completion of the filling into the injection ports, the sealing resin is heated 
(approximately to a temperature of 40 to 70**C) to flow (to be left intact for a period 
of 3 to 1 0 minutes), hence filling it on the circumference of the recording elemental 
substrates. 

[0131] Then, the sealing resin is heated to a temperature (of approximately 80 to 
150°C) which is higher than the temperature at which it is caused to flow, hence 
thermohardening the sealing resin in 2 to 5 hours. 

[0132] In this respect, the injection ports 16a to 16f are arranged between the 
recording elemental substrates la to Ic and the supporting plates 8a to 8c, 
respectively, and then, toward the center of the reverse side of the portion where 
the recording elemental substrate 1 and the wiring substrate 4 are electrically 
connected. 

[0133] Also, the injection ports 16a to 16f are tapered to be thinner toward the 
recording elemental substrate side. Therefore, in accordance with the present 
embodiment, the sealing resin 13 is not coated directly on the circumference of the 
recording elemental substrates la to Ic. As a result, there is no need for securing 
the space required for allowing the needle of the sealing resin coating machine 
between the recording elemental substrates la to Ic and the wiring substrates 4a to 
4c, hence making it possible to make the outer dimension of the wiring substrate 4 
smaller to that extent. 

[0134] Also, it becomes easier to control the coating amount of the sealing resin 
13, because it is not coated directly on the circumference of the recording 
elemental substrates la to Ic, and there is no abrupt change in the coating amount. 
[0135] Also, when the needle of the coating machine leaves the sealing location, 
no cobwebbing phenomenon takes place, because the sealing resin 13 is not coated 
directly on the circumference of the recording elemental substrates la to Ic, thus 
making it possible to prevent the sealing resin 13 fi-om adhering to the surface of 
the recording elemental substrate 1 . 

[0136] Also, there is no need for the needle of the coating machine to approach 
directly the circumference of the recording elemental substrates la to Ic when the 
sealing resin 13 is coated. As a result, it becomes possible to eliminate any 
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possibility that chipping occurs on the outer circumference of the recording 
elemental substrates la to Ic. 

[0137] Also, it becomes unnecessary to control the coating timing of the sealing 
resin 13 between the sealer coating locations on one side of the recording elemental 
substrates la to Ic and those on the opposite side. As a result, the time required for 
the coating process can be shortened. 

[0138] Also, with the injection ports 16a to 16f being arranged toward the center 
of the reverse side of the portion where the recording elemental substrates la to Ic 
and the wiring substrates 4a to 4c are electrically connected, the sealing resin 13 is 
filled beginning with such portion to avoid the presence of residual bubbles. 
[0139] Also, with the injection ports 16a to 16f being tapered thinner toward the 
leading end thereof, the injection side of the sealing resin 13 can be made wider to 
make it easier to perform the positional control of the coating machine for the 
sealing resin 13. 

(Third Embodiment) 

[0140] Fig. 15, Fig. 16, and Fig. 17 are views which illustrate the structure of the 
ink jet recording head in accordance with a third embodiment of the present 
invention. Fig. 15 is an exploded perspective view. Fig. 16 is a perspective view 
which shows the outer appearance thereof after the completion of assembling. Fig, 
17 is a view which illustrates the reverse side of the head and the inner structure 
thereof 

[0141] As shown in Fig. 15, the ink jet recording head of the present embodiment 
comprises the recording element unit 6 which includes the recording elemental 
substrate 1 having a plurality of discharge port arrays therefor and a wiring 
substrate 4; a supporting plate 8; a supporting substrate 14; and a supporting 
member 7. 

[0142] In recent years, along with the realization of multiple coloring of 
photographic quality, ink jet recording heads are generally provided with a plurality 
of recording elemental substrates mounted thereon. Also, in order to output high 
quality images, a plurality of recording elemental substrates are integrated. Then, 
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the recording elemental substrate 1 arranged with the precision of 
photolithographic patterning is electrically connected with the wiring substrate 4. 
[0143] Also, in accordance with the present embodiment, the discharge port arrays 
for each color are extremely close to each other. Therefore, the recording liquid 
flow paths 1 8 provided for the supporting member 7 are arranged together near the 
central portion. Also, the flow paths 18 are formed by bonding the supporting 
substrate 14 by coating the bonding resin 15 on the circumference of the grooves 
arranged for the supporting member 7. 

[0144] Then, the sealing resin 13 is coated from the reverse side of the supporting 
member 7, and filled on the circumference of the recording elemental substrate 1 
through the injection ports 16a and 16b, and the injection ports 17a and 17b. 
[0145] The sealing resin filled into the injection ports 16a and 16b, and the 
injection ports 17a and 17b has the same property as the filler described in 
accordance with the first embodiment. After the completion of the filling into the 
injection ports, the sealing resin is heated (approximately to a temperature of 40 to 
70°C) to flow (to be left intact for a period of 3 to 10 minutes), hence filling it on 
the circumference of the recording elemental substrates. 

[0146] Then, the sealing resin is heated to a temperature (of approximately 80 to 
150°C) which is higher than the temperature at which it is caused to flow, hence 
thermohardening the sealing resin in 2 to 5 hours. 

[0147] The injection ports 16a and 16b are tapered to be thinner toward the 
recording elemental substrate side, and the diameter of each hole on the connecting 
side with the injection ports 17a and 17b is arranged to be almost the same as that 
of the injection ports 17a and 17b. 

[0148] The injection ports 17a and 17b are arranged near the center on the reverse 
side of the portion where the recording elemental substrate 1 and the wiring 
substrate 4 are electrically connected. 

[0149] Therefore, in accordance with the present embodiment, the sealing resin 13 
is not coated directly on the circumference of the recording elemental substrates 1 . 
As a result, there is no need for securing the space required for allowing the needle 
of the sealing resin coating machine to be placed between the recording elemental 
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substrate 1 and the wiring substrate 4, hence making it possible to make the outer 
dimension of the wiring substrate 4 smaller to that extent. 

[0150] Also, it becomes easier to control the coating amount of the sealing resin 
13, because it is not coated directly on the circumference of the recording 
elemental substrate 1 , and there is no abrupt change in the coating amount. 
[0151] Also, when the needle of the coating machine leaves the sealing location, 
no cobwebbing phenomenon takes place, because the sealing resin 13 is not coated 
directly on the circumference of the recording elemental substrates 1 , thus making 
it possible to prevent the sealing resin 1 3 from adhering to the surface of the 
recording elemental substrate 1 . 

[0152] Also, there is no need for the needle of the coating machine to approach 
directly the circumference of the recording elemental substrate 1 when the sealing 
resin 13 is coated. As a result, it becomes possible to eliminate any possibility that 
chipping occurs on the outer circumference of the recording elemental substrate 1. 
[0153] Also, it becomes unnecessary to control the coating timing of the sealing 
resin 13 between the sealer coating locations on one side of the recording elemental 
substrate 1 and those on the opposite side. As a result, the time required for the 
coating process can be shortened. 

[0154] Also, with the injection ports 16a and 16b, and the injection ports 17a and 
1 7b being arranged toward the center of the reverse side of the portion where the 
recording elemental substrate 1 and the wiring substrate 4 are electrically 
connected, the sealing resin 13 is filled beginning with such portion to avoid the 
presence of residual bubbles. 

[0155] Also, with the injection ports 16a and 16b being tapered thinner toward the 
leading ends thereof, the injection side of the seahng resin 13 can be made wider to 
make it easier to perform the positional control of the coating machine for the 
seahng resin 13. Also, since the diameter of each hole on the connecting side with 
the injection ports 17a and 17b is almost the same as the injection ports 17a and 
17b, the step difference between the injection ports 16a and 16b, and the injection 
ports 17a and 17b is reduced to make it difficuU for the sealing resin 13 to reside 
on such portions. 



-28- 



(Fourth Embodiment) 

[0156] Fig. 18, Fig. 19, and Fig. 20 are views which illustrate the structure of the 
ink jet recording head in accordance with another embodiment of the present 
invention. Fig. 18 is an exploded perspective view. Fig, 19 is a perspective view 
which shows the outer appearance thereof after the completion of assembling. Fig. 
20 is a view which illustrates the reverse side of the head and the inner structure 
thereof. 

[0157] As shown in Fig. 18, the ink jet recording head of the present embodiment 
comprises the recording element unit 6 which includes the recording elemental 
substrates la to Ic and a wiring substrate 4a (also referred to below as wiring 
substrate 4, as identified in Fig. 19); a supporting plate 8; a supporting substrate 14; 
and a supporting member 7. 

[0158] In order to make the costs of an Inkjet recording head lower, it is effective 
to arrange the recording elemental substrate, which occupies a major portion of the 
costs, in a smaller chip so that the number of chips obtainable is increased per 
wafer. Also, by dividing the recording elemental substrate into smaller ones per 
color, it becomes possible to improve the production yields thereof. Therefore, a 
plurality of recording elemental substrates la to Ic are electrically connected with 
the wiring substrate 4 to provide one recording element unit. 
[0159] Then, each of the injection ports 17a to 17f are provided for the reverse 
side of the portion where each of the recording elemental substrates la to Ic and 
the wiring substrate 4 is connected, and the sealing resin 13 is filled from the 
injection ports 16a and 16b which are arranged for the supporting member 7. 
[0160] The sealing resin filled into the injection ports 16a and 16b has the same 
property as the filler described in accordance with the first embodiment. After the 
completion of the filling into the injection ports, the sealing resin is heated 
(approximately to a temperature of 40 to 70°C) to flow (to be left intact for a period 
of 3 to 10 minutes), hence filling it on the circumference of the recording elemental 
substrates. 
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[0161] After that, the seaUng resin is thermohardened in 2 to 5 hours at a higher 
temperature (approximately 80 to 150°C) than the temperature at which the seaUng 
resin is caused to flow. 

[0162] The injection ports 17a to 17f are arranged near the center of the reverse 
side of the portion where the recording elemental substrate 1 and the wiring 
substrate 4 are electrically connected. Also, the injection ports 16a and 16b are 
arranged corresponding to the injection ports 17a, 17c and 17e or 17b, 17d, and 17f 
on the same connecting side with the wiring substrate 4. Therefore, when the 
sealing resin 13 is coated once, it can be filled on the circimiference of the 
recording elemental substrates la to Ic from a plurality of injection ports 17a to 
17f 

[0163] As a result, in accordance with the present embodiment, the sealing resin 
13 is not coated directly on the circumference of the recording elemental substrates 
la to Ic. There is no need for securing the space required for allowing the needle 
of the sealing resin coating machine to be placed between the recording elemental 
substrates la to Ic and the wiring substrate 4, and also, between the adjacent 
recording elemental substrates la to Ic, hence making it possible to make the outer 
dimension of the wiring substrate 4 smaller to that extent. 

[0164] Also, it becomes easier to control the coating amount of the sealing resin 
13, because it is not coated directly on the circumference of the recording 
elemental substrates la to Ic, and there is no abrupt change in the coating amount. 
[0165] Also, when the needle of the coating machine leaves the sealing location, 
no cobwebbing phenomenon takes place, because the sealing resin 1 3 is not coated 
directly on the circumference of the recording elemental substrates la to Ic, thus 
making it possible to prevent the sealing resin 13 from adhering to the surface of 
the recording elemental substrates la to Ic. 

[0166] Also, there is no need for the needle of the coating machine to approach 
directly the circumference of the recording elemental substrates la to Ic when the 
sealing resin 13 is coated. As a result, it becomes possible to eliminate any 
possibility that chipping occurs on the outer circumference of the recording 
elemental substrates la to Ic. 
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[0167] Also, it becomes unnecessary to control the coating timing of the sealing 
resin 13 between the sealer coating locations on one side of the recording elemental 
substrates la to Ic and those on the opposite side. As a result, the time required for 
the coating process can be shortened. 

[0168] Also, with the injection ports 16a and 16b, and the injection ports 17a to 
17f being arranged toward the center of the reverse side of the portion where the 
recording elemental substrates la to Ic and the wiring substrate 4 are electrically 
connected, the sealing resin 13 is filled beginning with such portion to avoid the 
presence of residual bubbles. 

[0169] Also, with the injection ports 16a and 16b being arranged corresponding to 
the injection ports 17a, 17c, and 17e or 17b, 17d, and 17f on the same connecting 
side with the wiring substrate 4, it becomes possible to fill the sealing resin 1 3 on 
the circumference of the recording elemental substrates la to Ic only by one-time 
coating fi^om a plurality of injection ports 17a to 17f, hence making it possible to 
shorten the time required for this process. 

[0170] As has been described above, in accordance with the present invention, it is 
possible to fill fillers in good condition when the fillers are filled on the 
circumference of the recording elemental substrates. It is also possible to control 
the amount of fillers appropriately, 

[0171] Since the present invention is structured as described above, it is possible 
to eliminate any electrical and structural defects in order to realize a highly reliable 
and compact Inkjet recording head. 

[0172] Also, in accordance with the present invention, the filler retaining portion 
is arranged to be communicated with the areas (sealing areas) where sealing is 
needed. Then, the sealing resin is filled fi*om the filler retaining portion to the 
sealing areas. As a result, there is no need for securing the space required to allow 
the needle of the sealing resin coating machine to enter on the circumference of the 
recording elemental substrates that become the sealing areas, nor between the 
adjacent recording elemental substrates, hence making it possible to make the outer 
dimension of the wiring substrates smaller to that extent. 



-31- 

[0173] Also, in accordance with the present invention, it becomes easier to control 
the coating amount, because the sealing resin is not coated directly on the 
circiunference of the recording elemental substrates, and the coating amoxmt rarely 
changes abruptly. 

[0174] Also, in accordance with the present invention, no cobwebbing 
phenomenon takes place when the needle of the coating machine leaves the sealing 
location, because the sealing resin is not coated directly on the circumference of the 
recording elemental substrates, thus making it possible to prevent the sealing resin 
from adhering to the surface of the recording elemental substrates. 
[0175] Also, in accordance with the present invention, there is no need for the 
needle of the coating machine to approach directly the circumference of the 
recording elemental substrates when the sealing resin is coated. As a result, it 
becomes possible to eliminate any possibility that chipping occurs on the outer 
circumference of the recording elemental substrates. 

[0176] Also, in accordance with the present invention, it becomes unnecessary to 
control the coating timing of the sealing resin between the sealer coating locations 
on one side of the recording elemental substrates and those on the opposite side. 
As a result, the time required for the coating process can be shortened. 
[0177] Also, in accordance with the present invention, the filler retaining portion 
is arranged to be communicated with the vicinity of the center of the reverse side 
where the recording elemental substrates and the wiring substrates are electrically 
connected, and the sealing resin is filled beginning with such portion to avoid the 
presence of residual bubbles. 

[0178] Also, in accordance with the present invention, the filler retaining portion 
is tapered to become thinner toward its leading end, hence making the entrance of 
the injection port of the sealing resin wider and the positional control of the sealing 
resin coating machine easier. 

[0179] Also, in accordance with the present invention, the supporting substrate is 
inclusively arranged between the recording substrates and the supporting member, 
while the filler retaining portion is tapered to be thinner toward its leading end. 
Then, the structure is arranged so that the difference is made smaller between the 
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diameters of such tapered end and the communication hole arranged for the 
supporting substrate, hence making it difficult for the sealing resin to remain in the 
portion thus structured when the sealing resin is filled. In this manner, the required 
amount of sealing resin can be reduced. 

[0180] Also, with the supporting substrate being inclusively arranged between the 
recording elemental substrates and the supporting member, it becomes possible to 
fill the fillers through a plurality of communication holes by only one coating with 
the provision of the plurality of the holes which are communicated from the filler 
retaining portion to each of the sealing areas. In this manner, the time required for 
the filling process can be shortened. 
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